An account of recent progress in defect generation, residual stresses and hardness of TiN thin films is given.
Very little is known about the point defects or defect clusters that form in the nitrides as a result of synthesis such as by ion-assisted deposition techniques. As a matter of fact, the lowest activation energy found for inter-diffusion in TiN/NbN, 1.2 eV [8] , may correspond to defectmediated diffusion related to the sputter-deposition process carried out at ~0.3 of the melting temperature where point defects can be expected to be trapped. Incidentally, Elstner et al. obtained E a = 1.23 eV for lattice relaxation from compressive intrinsic stress state in TiN sputtered deposited at 200 °C and annealed at 450 °C [9] . Similar experiments by us for arcevaporated TiN and TiCN points to a somewhat higher defect-stability in the carbonitrides [1] . We anticipate that several defect configurations exist in such structures, and rapid thermal annealing should be applied to get at also the short-lived defect arrangements.
For TiN films grown by ion-assisted deposition at conditions where Ν and Ar ions have energies 000 eV to become supplanted and trapped in the growing film, annealing may lead to gas phase precipitation. Thus, both Ar and N2 gas bubbles have been observed [10] [11] [12] , For the diffusion of the metal in the transition metal nitrides, still very little is known after Matzke reviewed the field in 1992. We have recently made the first investigations for metal interdiffusion in TiN/NbN superlattices -a system that exhibits solid solubility [13] . The metal diffusion is believed to take place via a vacancy mechanism [14] . We find, using the decay of Xray superlattice satellite intensities in both low-angle regime (reflection measurement) and highangle (diffraction) two apparent activation energies: E a = 1.2 eV for annealing temperatures (T a < 830 °C) and E a = 2.5 eV for T a up to 900 °C [8] . While the lower energy may correspond to defect-mediated diffusion, the 2.5 eV value should correspond to bulk diffusion. Interesting enough, reflection data and diffraction data yielded the same result, indicating that the crystal structure quality remained constant during annealing. This line of diffusion experiments could obviously also be applied for other systems than nitrides.
